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RECORD COF DECI SI ON
NAVAL Al R DEVELOPMENT CENTER

DECLARATI ON
SI TE NAME AND LOCATI ON

Naval Air Devel opnent Center
War mi nster Townshi p
Bucks County, Pennsylvania

STATEMENT OF BASI S AND PURPCSE

This Record of Decision (ROD) presents the selected renedial action for Operable Unit Three (QU-3) at the
Naval Air Devel opnent Center Site in Warm nster Townshi p, Bucks County, Pennsylvania (the "Site"), chosen in
accordance with the Conprehensive Environmental Response, Conpensation, and Liability Act (CERCLA) of 1980,
as anended, 42 U. S.C. 8§ 9601 et sea. and, to the extent practicable, the National G| and Hazardous

Subst ances Pol | ution Contingency Plan (NCP), 40 CF.R Part 300. This decision is based on the Adm nistrative
Record for this Site.

In January 1993, the facility was renaned Naval Air Warfare Center (NAWC) Aircraft Division Wrmnster.

The Commonweal th of Pennsyl vani a has neither concurred nor non-concurred with the selected remedy as of the
date of this Record of Decision. The concurrence/ non-concurrence letter fromthe Commonweal th will be added
to the Site Adm nistrative Record upon receipt.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthis Site, if not addressed by inplenenting the
response action selected in this ROD, may present an inmnent and substantial endangerment to public health,
or welfare, or the environnent.

DESCRI PTI ON OF THE SELECTED REMEDY

The selected remedy for O3 is the third response action addressing the Site. QU 3 consists of contam nated
groundwater attributable to Area C at the Site. (Previous response actions have been sel ected and/ or

impl enented to address Operable Units One and Two, which consist of contam nated groundwater attributable to
Areas A and B, and contam nated drinking water supplies, respectively.) The objective of the selected renedy
for Q)3 is to restore contam nated groundwater attributable to Area Cto a level protective of human health
and the environnent. Future actions at the Site will address di sposed waste, soils, additional groundwater,
and other nedia, as necessary to protect human health and the environment.

The selected renedy for QU3 includes the followi ng nmaj or conponents:

1 Install ation, operation and nai ntenance of groundwater extraction wells

1 Install ation, operation and nai ntenance of an onsite groundwater treatmnment system which
includes precipitation, filtration, air stripping and carbon adsorption, and/or

ot her necessary means of treatment

Periodic sanpling of treated water to ensure the effectiveness of the treatnent system

Di scharge of treated water to an unnaned tributary of Little Nesham ny Creek

Install ation, operation and nai ntenance of a vapor phase carbon adsorption unit (if such a unit
is necessary to control air em ssions)

Ofsite treatment and/or disposal of solid residuals generated during water treatnent and
control of air emssions (if necessary)

Moni toring of groundwater in nonitoring wells and residential wells

Install ation and periodi c sanpling of observation wells to ensure the effectiveness of the
groundwat er extraction wells

Peri odi c revi ew of hydrogeol ogic data to eval uate the effectiveness of the groundwater
extraction wells

Modi fication of the groundwater extraction well system and/or groundwater treatnment system as
necessary based on periodic eval uations

STATUTCORY DETERM NATI ONS

Pursuant to duly del egated authority, we hereby determ ne, pursuant to Section 106 of CERCLA, 42 U S.C 8§



9606 that the selected renedy is protective of human health and the environnent, conplies with Federal and
State applicable or relevant and appropriate requirements directly associated with this action, and is
cost-effective. This renedy utilizes permanent solutions and alternative treatment (or resource recovery)
technol ogi es to the maxi mum extent practicable, and it satisfies the statutory preference for renedies that
enpl oy treatnment that reduces toxicity, nobility or volunme as their principal element. Subsequent actions
are planned to address other threats posed by the conditions at the Site.

Arevieww Il be conducted within five years of the initiation of the renedial action and every five years
thereafter, as required by Section 121(c) of CERCLA, 42 U.S.C Section 9621(c), to ensure that the renmedy
continues to provide adequate protection of human heal th and the environnent.

Date 3/9/95

Thomas C. Ames
BRAC Envi ronnent al Coor di nat or
Naval Air Warfare Center, \Warm nster

Dat e 3/10/95

Thomas C. Vol taggio, Director
Hazar dous Waste Managemnent Division
EPA Region |11
Synbol 3HWr2 3HW 2 3HW0 3RC31 3RC31 3HW2 3HWO0 3
Surname  OSTRAUS  MYKIJEW SOKOLO  EARLY Nl SH TA FERDAS VOLTAGG
Dat e
Synbol  3HW0

Surnanme ALLEN

Dat e
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RECCRD CF DECI SI ON
NAVAL Al R DEVELOPMENT CENTER
DECI SI ON SUMVARY
l. SI TE NAME, LOCATI ON, AND DESCRI PTI ON

The Naval Air Devel opnent Center is a 734-acre Naval facility located in Warm nster Townshi p, Bucks County,
Pennsyl vania (see Figure 1 for Site Location Map). |In January 1993, the Naval facility was renamed Naval Air
Warfare Center (NAWCD Aircraft Division Warminster. The Site lies in a popul ated suburban area surrounded by
private homes, various commercial and industrial activities, and a golf course. On-site areas include
various buildings and ot her conpl exes connected by paved roads, the runway and ranp area, nmowed fields,
and a snall wooded area

The I ongest runway, which is currently the only active runway, is generally |located al ong the topographically
hi ghest area at the Site. Many of the prinmary NAWC buil dings are | ocated west of the airstrip, along
Jacksonvill e Road, a public road which traverses the Site fromnorth to south. A housing devel opment for
mlitary enlisted personnel is within the southeastern portion of the Site. A wastewater treatnent plant
(WMP) owned and operated by NAWC is located in the northwestern corner of the Site.

Conmi ssioned in 1944, NAWC s main function is research, devel opnent, testing, and evaluation for Nava
aircraft systens. NAWC al so conducts studies in anti-submarine warfare systens and software devel opnent.
Under the Defense Base Realignnent and O osure Act of 1990 (Public Law 101-510), the NAWC will be cl osed

Al activities will be relocating to Patuxent R ver, Maryland, with the exception of an enlisted nen's
housing area in the southwestern corner of NAWC (see Figure 2). Current schedules indicate the NAWC wi | | be
rel ocated by Septenber 1997

NAWC currently has approxi nmately 2,000 enpl oyees, and 1,000 people reside at the enlisted nmen's housing area
year round. The cl osest off-base honme is about 200 feet away fromthe NAW property line. Residential
devel opnent is located along the length of the southern property line of NAWC and to a | esser extent, al ong

the northern property line. |Industrial devel opnent is located al ong the west and northwest perinmeter of NAWC
property. Goundwater is used extensively as a source of water by both residents and industry in the
imrediate vicinity of the Site. The Site is located on a ridge, generally oriented east- west, with

el evations ranging from 297 feet at the northwestern property boundary to 377 feet at the eastern boundary.
Onsite slopes are gentle and average three to five percent.

<I M5 SRC 0395218>

NAWC i s situated on an upland area divided between two | ocal drainage basins, the Little Nesham ny Creek
Basin on the north and the Sout hanpton Creek Basin on the south. The northern 65 percent of the Site
(including Area C) drains toward the north through several swales and stormsewers into small unnaned
tributaries of the Little Neshaniny Creek. The southern 35 percent of the facility drains toward the south
to the headwaters of Southanpton Creek, a tributary of Pennypack Creek. Both |ocal drainage basins lie
within the regional drainage basin of the Delaware River. Several of the tributaries of Little Nesham ny and
Sout hanpton Creeks originate at, or near, the outfall points of culverts adjacent to the NAW property
boundary.

1. SI TE H STORY AND ENFORCEMENT ACTI VI Tl ES

This section describes the history of waste disposal, and CERCLA investigations and response actions at the
Site.

A H STCRY OF WASTE DI SPOCSAL

H storically, wastes containing hazardous substances have been generated by NAWC during aircraft mai ntenance
and repair, pest control, fire-fighting training, machine and plating shop operations, spray painting, and
various materials research and testing activities in laboratories. The wastes generated have incl uded
paints, solvents, sludges fromindustrial wastewater treatment, and waste oils. From 1940 to 1980, these
wast es were di sposed of in pits, trenches, and landfills |ocated on current NAWC property. |In addition

wast es generated by NAWC were burned in a fire training area until 1988

To date, eight (8) areas on current NAW property have been identified as areas used for the disposal of
wast es contai ni ng hazardous substances. A brief summary of these eight areas is provided in Table 1. Figure
2 provides the locations of these eight waste disposal areas. MNone of these areas are currently used for



waste di sposal. For investigative purposes, sites 1, 2 and 3 have been grouped into Area A sites 5 6 and 7
have been grouped into Area B, and sites 4 and 8 have been grouped into Area C. Figure 3 depicts site 4 and

site 8, and other m scell aneous areas which collectively conprise Area C Belowis a description of the
hi story of Area C

1. Site 4

Site 4 is currently a grass-covered area covering 7 acres just north of the main runway al ong Ki rk Road
Site 4 is the |argest of the waste disposal |ocations referenced above and is | ess than 100 feet fromthe
NAWC property |ine and Kirk/Newtown Roads. Private residences are |ocated within approxi mately 200 feet of
site 4. Surface drainage fromsite 4 discharges via two culverts to two separate unnaned tributaries of
Littl e Nesham ny Creek |ocated north of Kirk and Newt own Roads



1

TABLE 1

SUMMVARY OF WASTE MANAGEMENT AND Sl TE OPERATI ONS
NAWC WARM NSTER, PENNSYLVANI A

SI TE DATES OF TYPES OF WASTES METHCOD OF
NO. OPERATI ON OPERATI ON
1940 to Pai nting, oil asphalt, roofing Burn pit \%
1955 materi al, unspecified chenicals, within an driers, p
firing range wastes er oded creosote, p
ravi ne asbestos, binders, |ead
2 1965 to I ndustrial wastewater sludges 2 di sposa
1970 trenches
3 1955 to Sol vents, paints, roofing Burn pit
1965 materi al s, and unspecified
chenical s asbest os, bi
4 1966 to Non-i ndustrial solid wastes, 7 di sposa
1970 paints, waste oils, waste trenches
metal s, construction debris
sol vents, and sewage treat nent
sl udge
5 1955 to Pai nts, solvents, scrap netal, 6 to 8
1970 and 30 drums of asphalt di sposa
trenches
6 1960 to Pai nts, solvents, denolition Unknown
1980 wast es, waste oils, other nunber of
fl ammabl e wastes, and grease di sposa
trap wastes pits or
trenches
7 1950 to I ndustrial wastewater sludge 2 di sposa
1955 trenches
8 1961 to Avi ation fuel, lubricants, Firefighting
1988 cool ants training
area

ADAPTED FROM SMC MARTI N 1991 (TABLE 1-1 AND 4. 3-4)

<| M5 SRC 0395218A>
<I M5 SRC 0395218B>



Site 4 reportedly was operated from 1966 to 1970. Up to seven trenches on site 4 reportedly were used to
di spose of non-industrial solid waste, paints, waste oils, waste netals, construction debris, solvents, and
sewage sludge fromthe sewage treatment plant. Each trench was reported to be approximately 12 feet wi de,
1000 feet long, and nine feet deep. (The actual dimensions of the trenches are unknown.) Based on this
estimate, a total of approxi mately 25,000 cubic yards of waste were deposited, with each trench hol di ng
approxi mately 3,600 cubic yards of waste. It is not known whether wastes were segregated prior to disposa
or were placed randonmy into each trench

2. Site 8

The fire-fighting training area (site 8) is at the end of an abandoned runway running north off of the main
airstrip. Directly to the northeast of site 8 are Kirk Road and Werner Park. Site 8 is about 300 feet from
the NAWC property line and 400 feet fromprivate residences on Kirk Road. A cenent drai nage cul vert
receives runoff fromsite 8 and discharges this runoff to an unnaned tributary of Little Nesham ny Creek

whi ch bounds Werner Park to the west.

The training area consisted of a 75- by 75-foot portion of the abandoned runway surrounded on three sides by
a double soil berm The bernms were approxinmately 3 to 5 feet high. Site 8 was used for fire training
exercises from 1961 to February 1988. Typically, flamable materials were poured on ponded water or debris on
the runway, ignited, and extinguished to sinulate fire-fighting procedures. Aviation fuel, scrapped cars and
aircraft, and other debris were reportedly stored and burned within site 8. An estimated 3,000 gall ons of

avi ation fuel were disposed annually at site 8. H storical aerial photos indicate that fire- training
activities extended about 100 feet further down the abandoned runway during earlier years. H storically,
residents along a unnamed tributary of Little Nesham ny Creek conpl ai ned about white fire fighting foamin
the creek after fire-fighting training exercises were held.

In Cctober 1986, the Pennsyl vani a Department of Environnental Resources (PADER) recommended excavation and

di sposal of fire residuals and contam nated soils at site 8. By Cctober 1988, the double soil berns had been
removed. NAWC personnel reported that these berns, fire residuals, trapped |iquids, and soil from er oded
areas, had been anal yzed and renoved. The berm material was deposited in an area adjacent to site 8 and the
area was regraded.

3. M scel | aneous Areas

A review of aerial photos and field observations indicate at |east two additional areas within Area C which
may be a source of hazardous substance releases. A pistol range was formerly | ocated about 800 feet south of
site 8 (see Figure 3). Aerial photos indicate standing liquids within a pit in the former pistol range. The
pit has since been filled in and no other evidence of the forner range is apparent at this tinme. Another
potential area of concern is a small conplex of naintenance buil dings | ocated approxi mately 400 feet

sout heast of site 8 (see Figure 3). Based on field observations, these buildings currently appear to be used
primarily for storage and nai ntenance of |awn care equi pnent.

B. CERCLA | NVESTI GATI ONS AND RESPONSES

The EPA conpl eted CERCLA Prelimnary Assessnent (PA) and PA/Site Inspection (SI) Reports in 1979 and 1985
respectively. 1In 1986, the Site was proposed for inclusion on the National Priorities List (NPL). On
Cctober 4, 1989, the Site was placed on the final NPL. On Septenber 20, 1990, the Navy and EPA signed an
I nteragency Agreenent (I AG which established a procedural framework for devel oping and inpl enenti ng
investigative and response actions at the Site in accordance with CERCLA and the NCP

In response to the inclusion of the Site on the NPL and in accordance with the | AG the Navy has investigated
hazar dous substance releases at the Site in three phases: a Phase | R, Phase Il R and a Focused R, which
is currently in progress.

The Phase | Renedial Investigation (RI) was initiated in |late 1988 and was conpl eted on Septenber 11, 1990
with the release of the Phase | R Report. Phase | initiated the investigation of sites 1 through 8 by
screeni ng these sites for volatile organic conpounds (VOCs) via soil gas analysis and detecting any buried
materials through el ectromagnetic surveys. The sites were also investigated through soil borings and the
installation and sanpling of shallow nonitoring wells installed to nonitor overburden and shal | ow bedr ock
aquifers. In addition, test pits were excavated, nearby wells were inventoried, and a bedrock
fracture-trace anal ysis was conduct ed

The Phase Il R was initiated in late 1991. Phase Il work included the installation of additional overburden
and shal | ow bedrock nonitoring wells, sanpling and anal yzi ng groundwat er, and an eval uati on of aquifer
characteristics through water-1level nonitoring, slug and step-drawdown tests and a punping test. Four



off-site wells were sanpled during the Phase Il RI.

Both the Phase | and Phase Il R investigated the nature and extent of shall ow groundwater contam nation
within the vicinity of sites 1, 2, and 3 (collectively referred to as Area A), sites 5, 6, and 7 (Area B) and
sites 4 and 8 (collectively referred to as Area Q).

Based on the results of these investigations, the Navy conpl eted Renedial Investigation and Feasibility Study
Reports addressi ng contam nated groundwater in overburden and shal |l ow bedrock attributable to Areas A and B
(identified as Qperable Unit One or QUJ-1) in April of 1993. The Navy subsequently issued a Proposed Pl an
addressing QU1 on April 26, 1993 and jointly signed a Record of Decision (ROD) with EPA for QJ 1 on

Sept enber 29, 1993. The ROD for QU1 selected an interimremedy which included the punping and treatnent of
groundwater to limt the migration of contaninated groundwater attributable to Areas A and B.

Begi nning the week of April 28, 1993, the Navy initiated the sanpling of offsite wells to assess the inpact
of contam nated groundwater attributable to NAWC on offsite groundwater users. Through Septenber 30, 1994,
the Navy had sanpled nore than 500 wells over several rounds of quarterly sanpling. Seven (7) resi denti al
wel | s sanpl ed exceeded EPA Renoval Action Levels, while an additional thirty-nine (39) residential wells
exceeded Maxi mum Cont am nant Level s (MCLs) (devel oped pursuant to the Safe Drinking Water Act). At |east
part of this contamination is potentially attributable to the Site. In response, the Navy has conducted a
CERCLA renoval action, installing a water treatment systemin each resi dence where either EPA Renoval Action
Level s or MCLs have been exceeded.

The EPA determined this offsite groundwater contam nation may present an inmmnent threat to human health. In
response, the EPA and the Navy have conducted additi onal CERCLA renopbval action work which provided residences
exceedi ng EPA Renoval Action Levels, as well as residences in the i nmedi ate path of the groundwater

contami nation, with connections to public water supply systens. Residences addressed by these actions include
all residences on Kirk Road. The work conpl eted under this Renoval Action is considered to be Operable Unit
Two (OU2).

A Focused R was initiated in Cctober 1993 to further investigate the nature and extent of contani nated
groundwat er attributable to Areas A, B, and C In addition, the Focused Rl initiated the investigation of
groundwater in the vicinity of the nmain building conplex at the base (identified as Area D).

I nvestigative work addressing Area C under the Focused Rl has been conpleted. The results of this work are
sumarized in an R Report for OU 3 dated August 1994, where OU-3 has been defined as contam nated
groundwater attributable to Area C

In August 1994, the Navy al so rel eased a Focused Feasibility Study (FFS) Report for QU3 at the Site. The
FFS for QU 3 devel oped several renedial alternatives for addressing contam nated groundwater attributable to
Area C

1. H GHLI GHTS CF COWUN TY PARTI CI PATI ON

Since 1988, the plans and results of CERCLA investigations and actions have been presented to a Techni cal
Review Conmttee (TRC) for the Site. The TRC includes representatives of the Bucks County Heal th Departnent,
Warm nster Townshi p, the Warmi nster Townshi p Munici pal Authority, Upper Southanpton Township, the Upper

Sout hanpt on Water and Sewer Authority, Northanpton Townshi p and the Northanpton Minicipal Authority.

Begi nning in Decenber, 1993, the TRC becane the Restoration Advisory Board (RAB). In accordance with
Sections 113 and 117 of CERCLA, 42 U. S.C. Sections 9613 and 9617, the Navy, in conjunction with EPA issued a
Proposed Plan in August 1994, presenting the preferred renedy for OJ)3. The Proposed Plan and Rl and FFS
reports for QU3 were anong those documents included in the Adnministrative Record. The Adm nistrative Record
is available for review by the public at the followi ng information repositories:

1 NAWC Public Wrks Environment Staff Ofice
Jacksonvill e Road (Building 2)
Warm nster, Pennsylvania 18974

Bucks County Library
150 South Pine Street
Doyl est own, Pennsyl vani a 18901

An announcenent of the public neeting, the corment period, and the availability of the Adm nistrative Record
for the preferred renedy for QU3 was published in the Philadel phia Inquirer, Intelligencer, Public Spirit,
and Courier Tines on Septenber 1 and 2, 1994. Additionally, the Proposed Plan and the Notice of



Avai lability were nailed to | ocal rmnunicipal and governnment agencies in the vicinity of the Site.

The public comment period for the Proposed Plan was from Septenber 1, 1994 to Septenber 30, 1994. A public
neeting was held at McDonal d El ementary School, Street Road, Warm nster, Pennsylvania on Septenber 8, 1994 to
present the R, FFS and Proposed Pl an, address concerns, and accept both oral and witten comment s.

A transcript of the neeting was maintained in accordance with Section 117(a)(2) of CERCLA, 42 U S.C. 8§
9617(a)(2). Responses to significant oral comrents during the public neeting are in the transcript of the
neeting, which is now part of the Administrative Record. Responses to coments received during the

public comrent period are included in the Responsiveness Summary section of this ROD.

This Record of Decision presents the selected remedial action for QU3 at the Site chosen in accordance with
CERCLA and, to the extent practicable, the National Contingency Plan (NCP).

Al docunents considered or relied upon in reaching the renedy sel ection decision contained in this RCD are
included in the Adm nistrative Record for the Site and can be reviewed at the information repositories.

V. SCOPE AND ROLE OF TH' S REMEDI AL ACTI ON

Section 300.430(a)(1)(ii)(A) of the NCP, 40 CF. R Section 430(a)(1)(ii)(A) provides that CERCLA NPL Sites
"shoul d generally be renediated in operable units when early actions are necessary or appropriate to achieve
significant risk reduction quickly, when phased anal ysis or response is necessary or appropriate given the
size or conmplexity of the Site, or to expedite the conpletion of a total cleanup.” In the case of NAWC, the
Navy has organi zed work to date into three operable units. These operable units (QJs) are as foll ows:

QU 1: Contam nated groundwater attributable to Areas A and B
QU-2: Contaninated off-site private wells
QU 3: Contam nated groundwater attributable to Area C

The Navy and EPA have already selected an interimrenedy for QJ1 in a ROD signed on Septenber 29, 1993,
while a renoval action for OJ2 has been selected by EPA in a Renoval Action Menorandum si gned on July 14,
1993. The Navy initiated construction of the renedy for OJ1 in January 1995. The EPA initiated
construction of the removal action for OJ2 in June 1994 and conpl eted construction of this renoval action in
Decenber 1994.

This ROD selects a renedy for QU 3, contaninated groundwater attributable to Area C at the Site. This
groundwat er presents an unacceptable threat to human health and sufficient information is available to select
a renedy at this time. The objective of the remedy for QU3 is to restore contam nated groundwat er
attributable to Area Cto a level consistent with Federal and State Applicable or Rel evant and Appropriate
Requi renents (ARARs), including drinking water standards, and to a level that is protective of human health
and the environment.

O her nedia associated with the Site, including disposed wastes, soils, other groundwater, surface water and

sediment, will be further investigated under the Phase Il R. Additional renedial actions will be proposed

and sel ected as soon as adequate information exists to support the selection of a renedy for a parti cul ar

medi um or group of nedia. Any such nedium (or group of nedia) will also be designated as an operable unit by
the Navy and EPA

V. SUMMARY COF SI TE CHARACTERI STI CS AND EXTENT OF CONTAM NATI ON

Summari zed bel ow are the primary findings of the R with regard to contani nated groundwater attributable to
Area C

A SI TE CHARACTERI STI CS
1. Soi | s and Geol ogy

The Site is located in the Piednont Physiographic Province, Triassic Low ands Section, of southeastern
Pennsyl vania. The land forns have been nodified by erosion to form noderate slopes and gently rounded hills
with a dendritic drainage pattern.

Soils observed within Area C during Rl work have ranged from2 to 15 feet in thickness. Soil types observed
i ncl uded orange-red, brown and rmaroon-red m xtures of silt, clay and sand, with finer-grained soils domi nant.
The U.S Soil Conservation Service (SCS) has mapped the soils at site 4 as Duncannon silt | oam and Chal font

silt |l oam (USDA, 1975). The Duncannon silt loamis reported to have noderate perneability, and the Chal font



silt loamis described as having slow perneability. The SCS has mapped the soil at site 8 as Urban Land -
Landsdal e Conpl ex, indicating that these soils were reworked fromtheir natural state

The soils at Area Clie over highly weathered bedrock which starts at 5 to 15 feet in depth. The weathered
bedrock gradual |y grades into conpetent bedrock. The surface of the conpetent bedrock has a northerly slope
across Area C. A mnor trough in the bedrock surface is |located between sites 4 and 8. This trough
corresponds to a subdued topographic | ow which extends off of NAWC property to the north to the small stream
that drains Area C

The bedrock belongs to the late Triassic age m ddl e arkose nenber of the Stockton Formation. The Stockton
Formati on underlying Area C consists of alternating lithologic units of predom nantly gray and brown,
fine-grained arkosic sandstone and red-brown siltstone/ nudstone. Individual beds or defined sequences of
rock units of predom nantly one lithologic type range froma few feet to approxinmately 50 feet in thickness
across the area. Mjor lithologic units can be traced over significant portions of Area C although the
thinner beds within a unit are often difficult to correlate and may pinch out over distances of severa
hundred feet.

Wthin Area C, a bedrock strike of north 70 degrees east and a dip of 9 degrees to the northwest have been
neasur ed based on correl ati ons between geophysical |logs fromwell borings. This strike and dip nmatches up
well with regional information regarding the bedrock structure. The direction of slope of the ground surface
across Area C generally nimcs the direction of dip of the underlying bedrock; however, the beds dip nore
steeply than the ground surface. Based on projections nmade using the neasured bedrock strike and dip, the
lithologic units encountered at depth within the northern portion of Area C outcrop in or adjacent to the
sout hern, topographically higher part of Area C

In particular, sone of the deeper units encountered outcrop along the runway area at the top of a hill south
of Area C

Fractures have been encountered at various depths in well borings within Area C  Both the coarser-grai ned
sandstone units and the fine grained siltstones/nudstones were fractured to varying degrees. No
generalizations regarding the frequency of fracturing relative to rock type have been identified, however
the fractures in the sandstones generally were nore likely to produce significant quantities of water than
the siltstone/ nudstone fractures. Both cross-cutting fractures and bedding plane fractures were identified
through interpretations of drilling and geophysical |ogs, and borehol e canmera tapes.

No direct observations of fracture orientati ons have been nade due to the absence of any outcrops in the
area; however, it is typical for well devel oped, systenmatic joint sets to occur within lithologic units al ong
orientations parallel and perpendicular to bedrock strike, and of 45 to 60 degrees from bedrock strike

2. Hydr ogeol ogy

The Stockton Formation fornms a nulti-aquifer systemof relatively discrete water-bearing zones separated by
thicker, | ess pernmeable zones. Transm ssivity and groundwater noverment within water-bearing zones are
greater parallel to bedding than across bedding. Vertical or nearly vertical fractures cutting across
beddi ng and the weat hering of various beds are expected to pernit varying degrees of |eakage between the main
wat er - beari ng zones, particularly near the surface. Goundwater in the Stockton Formation occurs locally
under both confined and unconfined conditions

Wthin water-bearing zones in the fine- and nedi um grai ned sandstone of the Stockton Fornation, groundwater
is transmtted through prinmary intergranular porosity, as well as along fractures, joints, and beddi ng pl anes
(secondary porosity). The shale and siltstone beds are commonly too fine-grained to transmt |arge
amount s of groundwater through primary porosity, and fractures and joints are typically not well devel oped in
these fine-grained beds. Consequently, the shale and siltstone beds often act as confining |layers to
groundwater. Fracture perneability is generally better devel oped in the sandstone | ayers conpared to
the shale and siltstone layers of the fornmation. This, along with greater primary perneability, allows the
sandstone layers to function as the nost productive water-bearing units of the Stockton Formation

Goundwater in Area C occurs primarily with the bedrock (Stockton Fornation) underlying the Site
G oundwat er occurrence and novenent through the Stockton Formation is primarily through secondary porosity
(fractures) that exists within the rock mass. These fractures include both beddi ng pl ane partings and

fractures that extend through individual rock units. |In addition to the secondary porosity, there is likely
sone mnor primary porosity, especially in the sandstone units, that contributes to groundwater occurrence
and novenent. |In general, the coarser-grained (sandstone) units were observed to yield water nore so than

the finer-grained (siltstone and shale) units, although significant water-yielding fractures were encountered
inall rock types.



M nor quantities of groundwater are al so encountered within the | ower portions of the thin veneer of soils
and weat hered rock overlying conpetent bedrock. The observed saturated thickness of the soils and weat hered
rock (i.e., overburden) within Area C ranged fromapproximately 3 to 12 feet. Due to the overall clayey
nature and resulting | ow perneability of the overburden, groundwater mnoverent through the overburden is
likely to be restricted in conparison to the mgration through the underlying fractures in bedrock. Limted
hydraul i ¢ conductivity testing of the overburden has resulted in hydraulic conductivity estimates ranging
fromO0.2 to 2.3 ft/day, and yields fromoverburden nonitoring wells are typically less than 1 gallon per

mnute (gpn).

3. Hydr ol ogy

An unnaned tributary of Little Neshamny Creek is located north of site 4, in Munro Park. This stream
originates at the base of the stormsewer drain east of site 4 and runs east to west through Minro Park
imredi ately north of residences along Kirk Road.

During base flow conditions, this streamappears heavily silted and has an estimated naxi mrum flow rate of
seven to 10 gpm The uppernost part of this streamis snmall and internmittent and during dry periods, water
in the streamtends to be limted to pool areas. The streamchannel is well devel oped despite the | ow and
intermttent flowrates. Channel width is 3 to 5 feet and channel depth is 1 to 2 feet. Sedinents in the
streamare primarily sands and cobbles with some silts.

Site 8 is drained by a concrete swale that discharges directly to an intermittent streamthrough a cul vert
beneath Kirk Road north of site 8. The intermttent streamis channelized and flows to the north for
approximately 750 feet until it joins the unnaned tributary of Little Nesham ny Creek that originates near
site 4.

In addition, a groundwater seep on the western perimeter of site 4 drains to a second cul vert under Kirk
Road, which al so discharges to the sane unnamed tributary.

4. Met eor ol ogy

The climate of the area is humd continental and is nodified by the Atlantic Ccean. Tenperatures average
76°F (24.4°C) in July and 32°F (0°C) in January. The average daily tenperature for the NAWC | ocation is
53.3°F (11.8°C). Precipitation averages 42.5 inches per year (106.25 cmper year), and snowfall averages 22
inches per year (55 cmper year). The distribution of precipitation is fairly even throughout the year. The
relative humdity for the Site averages 70 percent. The mean wind speed for this area is 9.6 nph, with a
prevailing direction of west-southwest.

5. Ecol ogy

Open | and, woodl and, and wetl and habitats are all found within or near Area C. These habitats include nowed
fields and I awns, nonforested overgrown | and, wooded areas, forested wetlands, scrub/shrub wetlands, and
streans with associated riparian areas.

There are no known threatened or endangered species on or near Area C, however, some such species could
traverse Area C

Mour ni ng doves, pheasants, and various songbirds such as sparrows, red-w nged bl ack birds, gold finches,
cardinals, blue jays, and robins are present throughout the Site. Canada geese and ducks have been observed
in the streams south of Area B and north of Area A Snakes, |eopard frogs, and nuskrats have al so been
observed in or near these streans. Snails, earthworns, anphipods, and |larval insects have al so been
observed. Small fish or minnows tentatively identified as creek chubs are present in each of the streans
fromwhi ch surface water and sedi ment sanples were obtained. Wite-tailed deer, groundhogs, rabbits, and
squirrels are common on NAWC property. Raccoon tracks have been observed in several adjacent streans.

A Wetl ands Assessnment for NAWC (NUS, 1994) has identified off-base areas receiving surface drai nage from Area
C as wetl ands.

The di scussi on above is based on available information. A conplete ecol ogi cal assessnment shall be conpl et ed
for Area C (and the entire Site) as part of the R for the Site.

6. G oundwat er Use

G oundwater is the primary source of residential, industrial and commercial water supplies in the i mmediate
vicinity of the Site. The groundwater is provided either through individual, privately owed wells or by



| arger supply systems which have their own wells. The location of forner private wells in the i mediate
vicinity of Area Cis provided in Figure 4. (Al of these private wells have been connected to a public

wat er systemas part of a renoval action addressing OQUJ-2.) There are approxinmately thirty-five (35) domestic
wel I s and one rmunici pal water supply well within 3200 feet of Area C at this tine.

B. NATURE AND EXTENT OF CONTAM NATI ON

The findings of the Rl with respect to contam nated groundwater attributable to Area C are provided in detail
within the Rl Report for QJ3. A sumary of the najor findings for QU3 are presented bel ow.

Monitoring Vells

Al monitoring wells in the vicinity of Area C are depicted in Figure 4. These wells nonitor groundwater
from7 to 172 feet in depth and are | ocated both on and of f NAWC property.

G oundwat er | evel measurenents indicated that groundwater in overburden and shall ow bedrock is flow ng north
fromArea Cto off base areas along and north of Kirk Road.

Tabl e 2 summarizes the anal ytical results for sanples collected fromthese wells from January 1994 through
May 1994. Tetrachl oroet hyl ene (PCE) and acetone were the two organic contaninants detected at significant

concentrations and frequency. A level of 2 nmicrograns per liter (Zg/l) of PCE was detected in nonitoring
wel |l HN-251, which is |ocated approxi mately 500 feet fromthe NAWC property boundary.

Sanpl es were al so collected to identify both total (unfiltered) and dissolved (filtered) concentration of
inorganics. Arsenic, berylliumand thalliumwere all detected at elevated | evels. However only thallium
appeared to be at a concentrati on above natural, background | evels.

2. Ofsite Private Wlls

As part of the Rl for QU 3, the private residential wells along Kirk Road and the NAWC property boundary were
sanpl ed from May 1993 through July 1994. The wells sanpled include those noted as residential wells Rl
through RO in Figure 4. Seven of these wells contained PCE at |evels over 5 Zg/l, the Maximum

Contami nant Level for this conpound in public water supplies. Based on groundwater flow neasurenents, these
level s appear to be attributable to Area C. However, based on avail able data, the specific location of the
release within Area Cis unknown. As previously stated, all hones on Kirk Road are now connected to a public
wat er supply system

<| MG SRC 0395218C
3. Surface Water

The quality of surface water being discharged fromArea C has not been fully characterized at this tine.
However, prelimnary data (see Draft Phase Il R Report, NUS (1992)) suggests there are no inpacts of concern
on the tributary of Little Nesham ny Oreek. The Phase IlIl R, scheduled to begin in 1995, will conplete the
investigation of surface water which may be inpacted by Area C. Any renediation determ ned necessary will be
addressed in a future QU



TABLE 2
FREQUENCY CF OCCURRENCE AND DI STRI BUTI ON
PCSI TI VELY DETECTED SUBSTANCES - AREA C MONI TORI NG WELLS

NAVC, WARM NSTER, PENNSYLVAN A

Chenmi cal Frequency Range of Locati on
of Positive of
Det ection Resul ts Maxi mum
(-g/L)
ORGANI CS
Acet one 9/ 24 8-74 HN23- S
Tol uene 2/ 34 1-2 DG 22
Tet rachl or oet hene 10/ 34 1-29 HN\24- S
Di et hyl pht hal ate 1/ 22 1 HN24- |
Di - n-but yl phyhal at e 4/ 22 1-2 HN25- S, |
Endosul fan |1 1/ 22 0.24 HN28- S
TOTAL METALS
Al um num 30/ 34 45, 9- 20, 900 HN29- X
Ant i mony 1/ 34 47.3 HN29- |
Arsenic 17/ 34 3.0-13.6 HN28- S
Bari um 34/ 34 40. 8- 593 DG 4
Beryl | i um 4/ 34 1.1-1.5 BG 6/ H\N25- S
Cadmi um 8/ 34 3.2-4.4 HN\25- S
Cal ci um 34/ 34 11, 900- 67, 700 DG 15
Chrom um 4/ 34 8.0 - 15.5 HN29- X
Cobal t 2/ 34 4.1-16.5 HN23- X
Copper 21/ 34 6. 6-79.2 HN29- X
I ron 23/ 34 107- 35, 200 DG 4
Lead 12/ 34 1.0-11.9 BG 6
Magnesi um 34/ 34 4,710-33, 700 HN29- X
Manganese 31/ 34 13.5-1, 840 HN29- X
Mer cury 5/ 34 0.13-0.22 HN25- S
Pot assi um 32/ 34 865- 2, 360 BG 2
Sodi um 34/ 34 5, 370- 35, 200 HN24- |
Thal I'i um 1/ 34 5.1 HN29- |
Vanadi um 2/ 34 20.9-21.7 NH29- X
Zi nc 13/ 34 8. 4- 225 DG 6

Adopted from- Halliburton NUS Corporation Renmedial investigation Report for O August 1994



TABLE 2 (Conti nued)
FREQUENCY OF OCCURRENCE AND DI STRI BUTI ON
PCSI Tl VELY DETECTED SUBSTANCES - AREA C MONI TORI NG VELLS
NAWC, WARM NSTER, PENNSYLVAN A

Chemi cal Frequency Range Locati on
of of Positive of
Det ecti on Results (Zg/L) Maxi mum
Dl SSOLVED METALS
Al um num 1/ 34 372 BG 2
Ant i mony 12/ 34 35.2-64.7 HN\26- |
Arsenic 4/ 34 3.7-10.9 HN\28- S
Bari um 34/ 34 45. 7- 552 DG 4
Cadm um 2/ 34 4.3-5.5 HN\25- S
Cal ci um 34/ 34 9, 070- 64, 000 DG 15
Copper 11/ 34 6.1-17.3 HN34- S
Cobal t 10/ 24 2-118 22.8
Iron 13/ 34 5. 6- 18, 200 DG 4
Lead 2/ 34 1.7-15.9 MAD1
Magnesi um 34/ 34 2, 790- 28, 000 HN\N29- X
Manganese 28/ 34 1.4-1, 380 DG 15
Mer cury 1/ 34 0.33 BG 6
Pot assi um 31/ 34 747-2220 BG 2
Sodi um 34/ 34 5, 380- 34, 600 HN24- |
Vanadi um 2/ 34 3.6-3.8 HN\26- |
Zinc 23/ 34 3.5-47.0 DG- 6

Adopted from- Halliburton NUS Corporation Renedial investigation Report for August 1994



V. SUMVARY COF SI TE RI SKS

This section sunmarizes avail abl e assessnents of risk posed by contam nated groundwater attributable to Area
C to human health and the environnent. These assessnents are based on R information generated to date. The
ri sk assessnment process is designed to be conservative. The methods used for the risk assessnment are
consistent with current U S. EPA guidance as outlined in:

Ri sk Assessnment Quidance for Superfund - Volune 1 -
Human Heal th Eval uati on Manual (Part A).
U S. EPA Decenber 1989.

Ri sk Assessment Cui dance for Superfund - Volume 1 -
Human Heal th Eval uati on Manual (Part A).

Suppl enental Qui dance - Standard Default Exposure
Factors, U 'S. EPA, March 25, 1991.

Der mal Exnosure Assessnent: Principles and
Appl i cati ons.
U S. EPA January 1992.

Due to a renmoval action by EPA (under QU-2), residents are not exposed to contam nated groundwater apparently
attributable to Area Cat this tine. As a result, this risk assessment assesses risks to potential future
users of contam nated groundwater attributable to Area C

A HUVAN HEALTH

As part of the R, a risk assessment was conducted with available data to estinate the potential risks to
human health posed by the contam nated groundwater attributable to Area C. Since there is no current
exposure to contam nated groundwater attributable to Area C, only potential exposure of residents to this

cont am nated groundwater is eval uated bel ow

The fol |l owi ng exposure pat hways were determned to present a potential risk to human health:

I ngestion of the groundwater as a drinking water source.

Der mal exposure to the groundwater (e.g., through handwashi ng, showering, and bathing).
I nhal ati on of contaninants in groundwater (i.e., volatile conpounds emtted during
showeri ng).

Potential human health risks were categorized as carcinogeni c or noncarcinogenic. A carcinogenic risk

i ncrease fromexposure should fall within a range of 1 X 10-6 (an increase of one case of cancer for one
mllion people exposed) to 1 X 10-4 (one additional case per 10,000 peopl e exposed). Noncarci nogenic

risks were estinmated utilizing Hazard Indices (H), where an H exceeding one is considered an unacceptabl e
health risk. Federal Maxi num Contani nant Levels (MCLs) for public drinking water supplies were also utilized
to assess potential risks posed by exposure to groundwater.

Car ci nogeni ¢ and noncar ci nogeni ¢ ri sks posed by exposure to contam nated groundwater attributable to Area C
were estimated for adult residents and child residents. To assess these carci nogeni c and noncarci nogeni c
risks, prinmary organi c and inorganic contam nants of concern were sel ected based on their occurrence and
distribution, nobility, persistence and toxicity.

An inmportant conponent of the risk assessment process is the relationship between the intake of a contam nant
and the potential for adverse health effects resulting fromthat exposure. Dose-response rel ationships

provi de a means by which potential human health inpacts may be quantified. The dose-response rel ati onships
for carcinogenic and noncarci nogenic effects are described as reference doses (RfDs) and cancer slope factors
(CSFs), respectively. The RFDis devel oped by EPA for chronic and/or subchronic human exposure to hazardous
chemcals and is usually expressed as a dose per unit body wei ght per unit tinme (nmy/ kg/day). CSFs are
applicable for estimating the lifetime probability of devel oping cancer as a result of exposure to known or
potential carcinogens, are generally reported in units of 1/(ng/kg/day), and are derived through an assuned

| ow dosage linear relationship of extrapolation fromhigh to | ow dose-responses determ ned from ani nal
studies. RfDs and CSFs used to calculate estinmated risks in this case are identified in the R.

The RI Report for QU 3 contains a detailed risk assessment for contam nated groundwater attributable to Area
Cat the Site in overburden and shall ow bedrock. The assunptions utilized in conducting this assessnent are
identified therein. These assunptions include exposure input paraneters which estimate the exposure of an
i ndividual to a contam nant over time.



In conducting this risk assessnent, it is acknow edged that there are uncertainties associated with the
eval uation of chem cal toxicity and potential exposures. For exanple, uncertainties arise in the derivation
of RfDs and CSFs and estination of exposure point concentrations.

Summari zed bel ow are the results of the risk assessment for contam nated groundwater attributable
to Area C

1. Area C

Currul ative, total estimated risks to human health due to potential exposure to noncarcinogenic and
car ci nogeni ¢ groundwat er contam nants attributable to Area C at the Site are summarized in Tables 3 and 4,
respectively.

The risk assessnent for contam nated groundwater attributable to Area C (QJ3) found the carcinogenic risk
for hypothetical exposure to this groundwater was an estinmated 1.2 X 10-4. The carcinogenic risk associated
with PCE, the only organic contam nant contributing to this risk, was 3.1 X 10-6. The car ci nogeni ¢
risks for arsenic and berylliumwere calculated at 8.7 X 10-5 and 3.3 X 10-5, respectively. However as
previously noted in Section V.B.1, the detected |l evels of arsenic and beryllium appear to be attributable to
natural, geologic conditions. Wile thalliumand acetone were both detected at |evels above background
there was no carcinogenic risk associated with these substances

The total Hazard Index and Hazard Indices for each substance were cal culated using unfiltered nmonitoring well
sanple results. Using this data, the total Hazard Index was determned to be well in excess of one, primarily
due to elevated | evel s of nanganese, and to a | esser extent, antinony and thallium However, it appears that
nmanganese and antinony are naturally occurring and at background concentrations. No organi c conpounds were
significant contributors to the Hazard Index. As a result thalliumis the only contam nant attributable to
Area C that has been deternined to present an unacceptabl e non-carcinogenic risk

The overal |l carcinogenic risk attributable to groundwater contam nated by Area C could potentially be

consi dered acceptable. However, PCE has been detected in residential wells formerly used for drinking water
and bat hi ng purposes at levels ranging up to 31 g/1, in excess of the Maxi num Contam nant Level MCL)
of 5 g/l for PCEE Based on this informati on and the concl usi ons of the risk assessnent described above
PCE and thalliumare the groundwater contam nants attributable to Area C that present a threat to human

heal th

Actual or threatened rel eases of hazardous substances from NAWC, if not addressed by a response action, may
present potential or actual threats to public health, welfare, or the environnment



TABLE 3

SUMMVARY OF POTENTI AL NONCARCI NOGENI C RI SKS

Exposure Route

I ngesti on

Dermal Cont
I nhal ati on
Total Risk

AREA C GROUNDWATER
Recept or

Adul t Resi dent Chi | d Resi dent

11.6 27.0
NA 4. 9E-3
NA NA

11.6 27.0

TABLE 4

SUMVARY OF POTENTI AL CARCI NOGENI C RI SKS

Exposure Route

I ngestion

Der mal Cont
I nhal ation
Total Risk

AREA C GROUNDWATER
Recept or

Adul t Resi dent Chi | d Resi dent

1.2E-4 5. 7E-5

NA 1.9E-7

4. 4E-8 NA
1.2E-4 5. 7E-

Adopted from Hal liburton NUS Corporation, Phase Il Renedial Investigation



B. ENVI RONMVENT

Limted surface water investigations conducted during the Phase Il R suggest that contam nated groundwater
attributable to Area Cis not inpacting the quality of an unnaned tributary of Little Nesham ny Creek.
However, the investigations to date are inconplete. Additional investigations shall be perforned as needed
to determ ne whether contam nated groundwater attributable to Area C presents an unacceptable risk to hunman
heal th and the environnment due to inpacts on surface water.

C CONCLUSI ONS

Cont ami nated groundwater attributable to Area C at the Site has been determ ned to present an unacceptabl e
risk to human heal th. Actual or threatened rel eases of hazardous substances fromthe Site, if not addressed
by inplementing the remedial action selected in this ROD, may present an inm nent and substanti al
endangernent to public health or welfare, or the environnent.

Vi, DESCRI PTI ON OF ALTERNATI VES

An FFS was conducted by the Navy to identify and evaluate renedial alternatives for contani nated groundwater

attributable to Area C. Applicabl e engineering technol ogies for achieving the remedy objective to
el imnate unacceptable risk associated with exposure (or potential exposure) to groundwater contam nants
attributable to Area Cwere initially screened in the FFS based on effectiveness, i npl erentabi lity, and

cost. The alternatives neeting these criteria were then evaluated and conpared to nine criteria required by
CERCLA and the NCP. Three renedial alternatives were developed for QJ3. Costs and i nplenentation tines
were estimated for each alternative described in this section.

A ALTERNATI VE 1: NO ACTI ON W TH GROUNDWATER MONI TORI NG

The NCP requires that the "no action" alternative be evaluated at every Site to establish a baseline for
conparison with action alternatives. Under this alternative, no renedial action would be undertaken to
address contam nated groundwater attributable to Area C Moni toring of groundwater in overburden and
shal | ow bedrock aquifers woul d be conducted for 30 years.

For cost estinmation purposes, an estinated total of 16 wells would be sanpled quarterly for an estimated
30-year period. The frequency of sanpling nay be reduced after a reliable trend has been established.
Because this alternative would result in contam nated groundwater remaining at the facility, five-year
reviews would be required to nmonitor the effectiveness of this alternative. The present worth of this
alternative is estimated to be $1, 853,000 over a 30-year period, with a capital cost of $69,696 and an annual
operation and nai ntenance (O&\) cost of $116, 000.

B. ALTERNATI VE 2: GROUNDWATER EXTRACTI ON, TREATMENT AT AREA C, AND DI SCHARGE TO SURFACE WATER I N THE
VIONTY OF AREA C

Under this alternative, contanmi nated groundwater attributable to Area C at the Site would be extracted using
a series of extraction wells. The extraction well network woul d be | ocated as necessary to maxim ze the
effectiveness of the system The extracted groundwater woul d be punped to an on-site treatnent system
constructed specifically to treat groundwater and |located within Area C. Water treatment woul d include
precipitation, filtration, carbon adsorption, and/or other treatnent nethods as necessary to neet effluent
limts consistent with National Pollution D scharge Elimnation System (NPDES) requirenents under the Federal
Clean Water Act and Pennsylvania dean Streans Law. Oganic and inorganic treatnent residuals woul d be

di sposed offsite as required by treatnment, storage and di sposal regul ations under the Federal Resour ce
Conservation and Recovery Act (RCRA), including Land Di sposal Restrictions (LDRs) under 40 C.F.R Part 268,
Pennsyl vani a Hazardous Waste Managenent (25 Pa. Code, Article VII) and Residual Waste Regul ation (25 Pa.
Code, Article IX). (A detailed inventory of all applicable or relevant and appropriate requirenments (ARARs)
for the alternatives being evaluated is provided in Section X B.) The treated water would be di scharged to an
unnaned tributary of Little Neshaminy Creek |ocated i nmediately north of Area C and Kirk Road.

Concurrent with the design, construction, and operation of the extraction well network and treatnent system
noni toring and investigati ons woul d be conducted both on and of f NAWC property as necessary to fully identify
the nature and extent of groundwater contamination attributable to Area C and to assess the effectiveness of
the system Monitoring of groundwater associated with Area C woul d be conducted throughout the
inplenentation of the renedy. The extraction well network and treatment systemwould be nmodi fied as
necessary based on the results of the nonitoring and investigations.

To estimate the cost of this alternative, the followi ng assunptions were made: a series of 8 extraction
wells would be installed; a total flow of 52 gallons per minute (gpnm) would be punped to an adj acent



treatment plant within Area C, and on-site and off-site wells would be constructed and nonitored on a
quarterly basis for an estimated 30 years. (Additional costs would be incurred if additional extraction
wells were installed and additional groundwater were extracted and treated.) Based on these assunptions, the
present worth of this alternative was estinmated at $5,075,000, with a capital cost of $1, 545,393 and an
operation and nai ntenance cost of $229,629 annually. This alternative could be constructed in 12 nonths or
| ess.

ALTERNATI VE 3: GROUNDWATER EXTRACTI ON, TREATMENT AT AREA C CR AREA A, AND DI SCHARGE TO SURFACE WATER AT
AREA A SYSTEM QUTFALL

Under this alternative, contam nated groundwater attributable to Area C at the Site would be extracted using
a series of extraction wells. The extraction well network would be | ocated as necessary to naxim ze the
effectiveness of the system The extracted groundwater woul d be punped to an on-site treatnent system at
Area Cor Area A If punped to Area A the extracted groundwater would be treated either by the treatnent
system constructed within Area A pursuant to the ROD for Q)1 or by an additional and separate system
constructed within Area A pursuant to this ROD. |If such treatnent is conducted by a separate additi onal
systemwithin Area A or a systemwithin Area C, it is projected to include, at a mninmum precipitation,

filtration and carbon adsorption. |If treated by the treatnent systemconstructed within Area A pursuant to
the ROD for OUJ 1, water treatment would include air stripping. Oganic and inorganic treatnent residuals
woul d be disposed offsite and handl ed as required by treatnent, storage and di sposal regul ati ons of RCRA,

including LDRs under 40 C.F.R Part 268, 25 Pa. Code, Article VIl and 25 Pa. Code, Article I X (A detailed
inventory of all applicable or relevant and appropriate requirenents (ARARs) for the alternatives being
evaluated is provided in Section X B.)

Regardl ess of the location of the treatnent system the treated water woul d be discharged to the outfall of
the treatment systemconstructed within Area A pursuant to the ROD for QU 1. (Treated water froma treatnent
systemat Area C woul d be conveyed to Area A for discharge to this outfall.)

Concurrent with the design, construction, and operation of the extraction well network and treatnment system
moni toring and investigations would be conducted both on and of f NAWC property as necessary to fully identify
the nature and extent of groundwater contamination attributable to Area C and to assess the effectiveness of
the system Mnitoring of groundwater associated with Area C woul d be conducted throughout the

impl enentation of the remedy. The extraction well network and treatnent systemwould be nodified as
necessary based on the results of the monitoring and investigations.

The present worth of this alternative was estinmated to range from $4, 944,000 to $5,224,000 with a capital
cost ranging from $1, 186,852 to $1, 839,690 and an operation and nai ntenance cost ranging from $214,729 to
$244, 444 annually. This alternative could be constructed in 12 nonths or |ess.

VIITI. COVPARATI VE ANALYSI S OF ALTERNATI VES

To hel p select a renedial action, CERCLA and the NCP require that remedial alternatives be eval uated under
the nine criteria discussed bel ow.

A OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMVENT

Alternatives 2 and 3 would protect both human health and the environnent by capturing and treating

contam nated groundwater attributable to Area C at the Site and restoring the quality of the aquifer to

| evel s protective of human health and the environnent. Any additional nonitoring necessary to determne the
full nature and extent of groundwater contam nation attributable to Area C would be conducted concurrently
with the design, construction, and operation of the groundwater extraction and treatnment system

Alternative 1 would not restore the quality of contam nated groundwater attributable to Area Cto levels
protective of human heal th and the environment.

B. COVPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPRCOPRI ATE REQUI REMENTS ( ARARS)

ARARs for both Alternatives 2 and 3 are identified in detail within Sections | X and X. Based on avail able
information, it is unknown whether Alternative 2 could neet all ARARs (see Section VIII.F). alternative 3 is
expected to nmeet all ARARs. Since no renedial action would be taken under Alternative 1, there are no ARARs
associated with remedial activity under this alternative.

C LONG TERM EFFECTI VENESS AND PERVANENCE

Alternatives 2 and 3 provide a pernanent renedy and both woul d be effective over the long termin addressing



groundwat er contam nation at Area C. Both alternatives require groundwater nonitoring to evaluate their
effectiveness. peration and nai ntenance of the treatnent plant and nonitoring of the treated di scharges
woul d be required for both alternatives.

Alternatives 2 and 3 would al so be effective over the long-termfor remediating all contam nated groundwat er

attributable to Area C at the Site by preserving the capacity of the QJ 1 treatnent system currently
being constructed within Area Ato the extent necessary. Alternative 2 would do so by establishing a separate
treatnent facility within Area C, Alternative 3 would provide for a separate treatnment systemw thin Area

A for treating groundwater fromArea C, if appropriate.
Alternative 1 would not provide a pernanent renedy and woul d not be effective over the long term
D. REDUCTI ON OF TOXICI TY, MOBILITY, OR VOLUVE

Alternatives 2 and 3 would all reduce the toxicity, nmobility and vol une of groundwater contam nants by
treatnent. The treatnent systens for these alternatives would generate residuals that would require further
treatment or disposal.

Alternative 1 would not use treatment to reduce the toxicity, mobility, or volune of groundwater
cont am nant s.

E. SHORT- TERM EFFECTI VENESS

There woul d be no additional risks to the public or the environment under Alternatives 2 and 3. In the case
of these alternatives, workers would be required to wear protective equi prment during activities where they
may be exposed to hazardous naterials.

Under Alternative 1, groundwater contam nants would continue to present potential unacceptable risks to human
heal t h.

F. | MPLEMENTABI LI TY

For Alternatives 2 and 3, the renedi al technol ogi es and process options proposed for groundwater extraction
and treatnent are all denonstrated and conmercial ly avail abl e.

Alternative 2 includes the discharge of treated groundwater to the unnanmed tributary of Little Nesham ny
Creek north of Kirk Road. Due to the low flowrate of this tributary, it is unknown whether this discharge

coul d neet NPDES requirenents to be devel oped by Commonweal th of Pennsyl vani a.

Under Alternative 3, available information indicates that extracted groundwater could be treated to neet the
NPDES r equi renents of concern.

No renedial action is included under Alternative 1.
G COosT

The present worth of Alternative 1 is $1,853,000. The present worth of Alternative 2 is $5,075,000. The
present worth of Alternative 3 ranges from $4, 944,000 to $5, 224, 000.

H. STATE ACCEPTANCE

The Commonweal th of Pennsyl vania concurs with the selected renmedy for OJ3 at this Site, Alternative 3 with
treatnment at Area A (see Section IX).

l. COMMUNI TY ACCEPTANCE

A public neeting on the Proposed Plan was held on Septenber 8, 1994 in Warm nster, Pennsylvania. Comments
received orally at the public neeting and in witing during the public comment period are referenced in the
Responsi veness Summary (Section VIII of this ROD). Coments fromthe |ocal community generally reflected a
preference for Alternative 3: Treatnent at Area A or Area C, and Discharge to Surface Water at Area A System
Qutfall. One comment suggested the location of the treatment plant under this alternative be limted to Area
A

I X SELECTED REMEDY



A GENERAL DESCRI PTI ON

The Navy and EPA have selected the following remedy for QU 3: Goundwater Extraction, Treatment at Area A
and Discharge to Surface Water at Area A System Qutfall, as the remedy for contam nated groundwater
attributable to Area C. The selected renedy is as described under Alternative 3 in Section VIl with the
follow ng nodification: the location of the treatnent systemshall be limted to Area A

The selected renedy is believed to provide the best bal ance of trade-offs anong the alternatives with respect
to the response criteria. Based on available information, the Navy and EPA believe the sel ected renedy woul d
be cost effective and would conply with applicable or relevant and appropriate requirenents.

The sel ected remedy for OJ 3 includes the foll ow ng naj or conponents:

1 Installation, operation and nmi ntenance of groundwater extraction wells to recapture and
treat contam nated groundwater attributable to Area C at the Site

1 Installation, operation and namintenance of an onsite groundwater treatnent systemwthin
Area A which includes precipitation, filtration, air stripping, carbon adsorption, and/or
ot her necessary neans of treatnment

Periodic sampling of treated water to ensure the effectiveness of the treatnent system

Installation, operation and nmi ntenance of a vapor phase carbon adsorption unit (if such a
unit is necessary to control air em ssions)

Di scharge of treated water to the outfall of the Area A plant which is being constructed
pursuant to the QU1 ROD

Ofsite treatnent and/or disposal of solid residuals generated during water treatnent and
control of air em ssions (if necessary)

Periodic nonitoring of groundwater in nonitoring wells and residential wells

Installation and periodic sanpling of observation wells to ensure effectiveness of the
groundwat er extraction wells

Periodi c eval uati on of hydrogeol ogic data to ensure the effectiveness of the groundwater
extraction system

Modi fi cation of the groundwater extraction well system and/or groundwater treatnment system
as necessary based on periodic eval uations

The FFS estimated the present worth of this renedy from $4, 944,000 to $5, 224,000 over a 30-year period, with
a capital cost of between $1, 186,852 and $1, 839,690 and an annual O&M cost of between $214, 729 and $244, 444.

Per f ormance standards associated with the conponents above are described bel ow
B. PERFORVANCE STANDARDS
1. G oundwat er Extraction Wells

The nunber, |ocation and design of the extraction wells shall be sufficient to (1) prevent further mgration
of the contam nated groundwater attributable to Area C and (2) capture all contam nated groundwater
attributable to Area C. Capture of the contam nated groundwater will be ensured by maintaining i nmard and
upward gradi ents across the lateral and vertical boundaries of the contam nant plune.

Gbservation wells will be located and constructed to gather data to confirmthese gradients and to
characterize changes in contam nant concentrations within the plune and to ensure that previously
uncontam nat ed portions of the aquifer are not adversely inpacted by the extracti on system

G oundwat er nmonitoring (see Section | X B. 6, below) and groundwater investigations shall be conducted as part
of the Remedi al Design and/or Renedial Action for QU3 both on and off NAWC property, as necessary, to fully
identify the nature and extent of groundwater contam nation attributable to Area C and to assess the
effectiveness of the system Monitoring of groundwater associated with Area C shall be conducted during the
entire course of the inplenentation of the renedy. The extraction well network and treatment systemshall be



nodi fi ed as necessary based on the results of the nmonitoring and investigations.

The groundwater extraction wells shall be operated as necessary to reduce contani nant concentrations

t hroughout the plume to G oundwater C eanup Levels determ ned pursuant to Section | X B.2 (see bel ow).

G oundwat er O eanup Levels shall be achieved in all nonitoring wells within the plune. These nonitoring
well's shall be installed and nonitored per an Qperati on and Mai ntenance Plan for G oundwater Monitoring (see
Section I X B.6, below). The extraction well systemmay be shut down when a statistical analysis of
groundwat er sanple results confirns that Goundwater O eanup Levels have been attai ned throughout the plume
for twel ve consecutive quarters. |f subsequent groundwater nonitoring (as described in the Operation
and Mai ntenance Plan for G oundwater Mnitoring) indicate that contam nant concentrations are once again
above G oundwater C eanup Levels, the extraction well systemshall be restarted and operated until the

G oundwat er O eanup Level s have once nore been attained for twelve consecutive quarters.

2. G oundwat er O eanup Level s

The G oundwater C eanup Levels for contami nated groundwater shall be the background concentrati ons per Pa.
Code Sections 264.90-264.100. The Commonweal th of Pennsylvani a al so naintains that the background cl eanup
standard is found in other |egal authorities. The background concentrations shall be determ ned by the Navy
and EPA in consultation with PADER during the Renmedi al Design in accordance with the procedures for

groundwat er nmonitoring outlined in 25 Pa. Code Section 264.97. Based on available information,
concentrations of PCE and thalliumshould be reduced to background | evels. Should additional investigations,
sanpling or groundwater nonitoring (see Section I X. B.6 below) identify any other groundwat er cont am nants
attributable to Area C which present a threat to human health and the environnent, G oundwater C eanup Levels
shal | al so be established for these additional contam nants.

3. G oundwat er Treat nent System

The extracted groundwater will be punped to an on-site treatnent systemat Area A, where it will be treated
either by the treatment system constructed within Area A pursuant to the ROD for QU1 or by an additional and
separate systemconstructed within Area A pursuant to this ROD. |If such treatnent is conducted by a separate
addi tional systemwithin Area A it is projected to include, at a mnimum precipitation, filtration and
carbon adsorption. |If treated by the treatnent systemconstructed within Area A pursuant to the RCOD for
QJ 1, water treatnent will also include air stripping. |In either case, the treatnent systemfor extracted
groundwater will neet effluent linits devel oped in accordance with National Pollution D scharge Elinination
System (NPDES) requirements under the Federal C ean Water Act, NPDES requirements under the Pennsyl vani a
Clean Streans Law (25 Pa. Code, Chapter 92) and Pennsyl vani a WAst ewat er Treat nment Requirenments (25 Pa. Code,
Chapter 95). Alternative treatment nmethods such as ion exchange, reverse osnosis and UV/ oxidation nay be
used as necessary to neet the effluent limts. Upon being treated to neet these effluent limts, the water
shal | be discharged to an unnaned tributary of Little Nesham ny Creek through the outfall of the

exi sting NAWC Wastewater Treatnent Plant. (This outfall will also be used to discharge treated water from
the plant being constructed under QU 1.)

The treated groundwater shall be nonitored as necessary to assure that prescribed effluent limts are being
nmet prior to discharge. An Operation and Miintenance plan shall be devel oped and inplenented to assure the
continued effective operation of the G oundwater Treatnent System

4, Treatnent of Air Em ssions

Any air enmissions fromthe groundwater treatnment system including air emssions froman air stripper (if
necessary), W ll meet the requirenents of 25 Pa. Code, Chapter 127, Subchapter A, as well as the National
Em ssi ons Standards for Hazardous Air Pollutants (NESHAPS) and the National Air Quality Standards for
Criteria Pollutants under the Federal Cean Air Act. EPA Directive 9355.0-28, which covers enissions from
air strippers at CERCLA sites is a standard to be considered in this case. Vapor-phase carbon adsorption
wi Il be enployed as necessary to nmeet these requirenents.

5. Water and Air Treatnent Residuals

Spent carbon fromthe carbon adsorption unit, spent carbon fromthe vapor-phase carbon adsorption unit
associated with an air stripper (if necessary) and sludge generated during the treatnent of netals will be
handl ed in accordance with treatnent, storage and di sposal requirenments under RCRA, including RCRA Land

Di sposal Restrictions (LDRs) in 40 C.F.R Part 268, Pennsylvani a Hazardous \Waste Management Regul ati ons (25
Pa. Code, Article VI1) and Residual Waste Regul ations (25 Pa. Code, Article 1X).

6. G oundwat er Monitoring



An Operation and Maintenance Plan for Goundwater Mnitoring for contam nated groundwater attributable to
Area C shall be devel oped and inplemented. The Plan will be approved by the EPA in consul tation with PADER
Under the Plan, wells shall be nonitored at |ocations on and off current NAWC property. Monitoring shall
include residential and other privately owned wells as necessary. Mnitoring wells shall be installed off of
current NAWC property as necessary.

In addition, as part of the Renedial Design and/or Renedial Action, additional groundwater investigations
shal | be conducted both on and of f NAWC property as necessary to fully identify the nature and extent of
contami nated groundwater attributable to Area C.  These investigations shall include any additional
investigations necessary to confirmthat there are no additional contaninants of concern. The extraction
wel | network and treatnment systemshall be nodified as necessary based on the results of these

i nvestigations.

7. Wor ker Safety

Al work shall conmply with Cccupational Safety and Health Admi nistration (OSHA) standards governi ng worker
safety in 29 CF. R Parts 1910, 1926 and 1904.

8. Fi ve Year Reviews
Because contami nated groundwater will likely remain at the facility after five years, a five-year review wil|l
be required. A five-year review w |l be conducted within five years of the initiation of the remedi al

action and every five years thereafter, as required by Section 121(c) of CERCLA, 42 U S C. Section 9621 (c),
to ensure that the renedy continues to provide adequate protection of human health and the environnent. A
Fi ve- Year Review Wrk Plan will be devel oped and approved by EPA in consul tation with PADER

X STATUTORY DETERM NATI ONS
A PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

The selected renmedy is protective of human health and the environnment by capturing and treating contam nated
groundwater attributable to Area C at the Site. The selected renedy provides that groundwater contam nants
attributable to Area Cw ll be restored to background |levels. The selected remedy will not pose unacceptabl e
short-termrisks to human health and the environment during inplenentation.

B. COVPLI ANCE W TH ARARS

The selected remedy will conmply with all applicable or relevant and appropriate requirements specific to this
action. These ARARs include those identified in Section I X and those |isted bel ow

1. Chemi cal - Speci fi c ARARs

The groundwat er contaninants attributable to Area C which present a threat to hunan health and the
environnent will meet background | evels per 25 Pa. Code Sections 264.90 - 264.100, specifically 25 Pa. Code
Sections 264.97(i) and (j) and 264.100(a)(9). The Commonweal th of Pennsylvania al so maintains that the
background cl eanup standard is found in other |egal authorities. The background concentrations for

cont am nat ed groundwat er shall be established in accordance with the procedures for groundwater

nmonitoring in 25 Pa. Code Section 264.97, which are relevant and appropriate for this renedy.

2. Locati on- Speci fi c ARARs

The substantive requirenments of the Del aware River Basin Conmmission (18 CF. R Part 430) are applicable.
These regul ations establish requirements for the extraction of groundwater w thin the Del aware R ver Basin.

3. Acti on- Speci fic ARARs
Federal O ean Air Act requirenents, 42 U.S.C 87401 et seq., are applicable and must be net for the discharge
of contaminants to the air. Pennsylvania's Air Pollution Control Act is also applicable, as are

Pennsyl vania's Air Pollution Control Regul ations (25 Pa. Code Chapters 121-142).

25 Pa. Code Section 123.31 is applicable to the selected remedial alternative and prohibits nal odors
det ect abl e beyond the NAWC property line.

Regul ations concerning well drilling as set forth in 25 Pa. Code Chapter 107 are applicable. These
regul ations are established pursuant to the Water Wll Drillers License Act, 32 P.S.8 645.1 et seq. Only



substantive requi rements of these regul ations need be followed for onsite actions.

The groundwater collection and treatment operations will constitute treatment of hazardous waste (i.e., the
groundwat er cont ai ni ng hazardous waste), and will result in the generation of hazardous wastes derived from
the treatnment of the contam nated groundwater (i.e., spent carbon filters from carbon adsorption

treatnent of water and from vapor-phase carbon adsorption treatnment of air em ssions fromair stripping
operations). The renedy will be inplenented in a manner consistent with the requirenments of 25 Pa. Code
Chapter 262 Subparts A (relating to hazardous waste determ nation and identification nunbers), B

(relating to nanifesting requirenments for off-site shipments of spent carbon or other hazardous wastes), and
C (relating to pretransport requirenents); 25 Pa. Code Chapter 263 (relating to transporters of hazardous
wastes); and with respect to the operations at the Site generally, with the substantive requi renents of
25 Pa. Code Chapter 264, Subparts B-D, | (in the event that hazardous waste generated as part of the remedy
is managed in containers) and 25 Pa. Code, Subpart J (in the event that hazardous waste is nanaged, treated
or stored in tanks). The renedy will be also be inplenented in a nanner consistent with 40 CF. R Part 264,
Subpart AA (relating to air emssions fromprocess vents), 40 CF. R Part 268, Subpart C, Section 268.30 and
Subpart E (regarding prohibitions on | and di sposal and prohibitions on storage of hazardous waste) and 40

C. F.R Part 264, Subpart AA (relating to air em ssion standards for process vents).

25 Pa. Code Chapter 264, Subchapter F, regarding groundwater nonitoring is applicable to the selected
remedy.

Any surface water discharge of treated effluent will conply with the substantive requirements of Section 402
of the dean Water Act, 33 U S.C. § 1342, and the National Pollutant D scharge Elimnation System ("NPDES")

di scharge regul ations set forth at 40 CF. R Parts 122-125, the Pennsyl vania NPDES regul ati ons (25 Pa. Code

8§92.31), and the Pennsylvania Water Quality Standards (25 Pa. Code 8893.1-93.9) which are applicable to the

sel ected renedy.

The Cccupational Safety and Health Act ("OSHA") regulations codified at 29 CF.R Section 1910.170 are
applicable for all activities conducted during this renedial action.

25 Pa. Code Sections 261.24 and 273.421 are applicable regulations for the handling of residual and other
waste and for the determ nation of hazardous waste by the Toxic Characteristic Leaching Procedure ("TCLP").

Transportati on of any hazardous wastes off-site shall also conply with the Department of Transportation
("DOT") Rules for Hazardous Materials Transport (49 CF. R Parts 107 and 171-179)

The follow ng four Action-Specific ARARs apply to any air enissions fromthe groundwater treatnment system
and/or air stripping operations (if necessary):

The requirenents of Subpart AA (Air Em ssion Standards for Process Vents) of the Federal RCRA regul ations set
forth at 40 CF. R Part 264 are relevant and appropriate and applicable to any air stripping operations which
are conducted as part of the selected remedy. These regulations require that total organic enissions from
the air stripping process vents nust be less than 1.4 kg/hr (3 Ib/hr) and 2800 kg/yr (3.1 tons/yr).

25 Pa. Code Section 127.12 (a) (5) will apply to new point source air enissions that result from

inmpl enentation of the selected renedy. These Commonweal th of Pennsyl vania regul ations require that em ssions
be reduced to the m ni mum obtai nabl e | evel s through the use of best avail abl e technol ogy ("BAT") as defined
in 25 Pa. Code § 121.1.

The substantive requirements of 25 Pa. Code Section 127.11 will apply to the selected remedy. These
Commonweal th of Pennsyl vania regul ations require a plan for approval for nost air stripping and soil

venti ng/ decontam nation projects designed to renmove volatile contam nants fromsoil, water, and other
materi al s.
Vol atil e organi c conpound emissions fromthe air stripper will be treated by vapor-phase carbon adsorption as

required by 25 Pa. Code Chapter 127, Subchapter A as well as the National Em ssions Standards for Hazardous
Air Pollutants (NESHAPs) and the National Anbient Air Quality Standards for Criteria Pollutants (NAAQS) under
the Federal dean Air Act. EPA Directive 9355.0-28, which covers emssions fromair strippers at Superfund
sites, is a standard to be considered.

3. St andards To Be Consi dered

Pennsyl vania's Ground Water Quality Protection Strategy, dated February 1992.

EPA Directive 9355.0-28, which covers emssions fromair strippers at Superfund groundwater renediation



sites.

Pennsyl vani a Bureau of Air Quality Menorandum "Air Quality Permtting Criteria for Renediation Projects
Involving Air Strippers and Soil Decontam nation Units".

EPA's Ground Water Protection Strategy, dated July 1991.

EPA CSWER Directive 9834.11 which prohibits the disposal of Superfund Site waste at a facility not in
conpl i ance with 83004 and 83005 of RCRA and all applicable State requirenents.

C COST- EFFECTI VENESS
The selected remedy is cost-effective.

D. UTI LI ZATI ON OF PERVANENT SOLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOG ES OR RESOURCE RECOVERY
TECHNOLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE

The remedy utilizes permanent solutions and alternative treatnment technol ogi es or resource recovery
technol ogi es to the nmaxi num extent practicable.

E. PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT

The remedy satisfies the statutory preference for renedies that enploy treatnment that reduces toxicity,
nobi lity, or volune as a principal elenent.

Xl . DOCUMENTATI ON CF Sl GNI FI CANT CHANGES

The preferred alternative in the Proposed Plan was Alternative 3: Goundwater Extraction, Treatnment at Area A
or Area C, and Discharge to the Area A System Qutfall. Based on public comments, the selected remedy is
Alternative 3 with one nmodification. In particular, under the selected remedy, the |ocation of treatnent of
contam nated groundwater attributable to Area Cwll be limted to Area A and thus will not be within Area C

X RESPONSI VENESS SUMVARY
A OVERVI EW

In a Proposed Plan rel eased for public comrent on August 19, 1994, the Navy, with the support of EPA,
identified Alternative 3 as the preferred alternative for OJ3 at the Site. Alternative 3 in the Proposed
Pl an was as described in Section VII1l. of this RO

The najority of witten and oral comments received during the public comment period were in support of
Alternative 3 as described in the Proposed Plan and Section VIII. of this ROD, including the Bucks County
NAWC Econom ¢ Adj ustnment Committee, which is developing a reuse plan for NAWC in response to the planned
realignnent of NAWC. |n addition, in one case, a preference was expressed for Alternative 3, but with the
location of the treatnment plant linmted to Area A. Based on these and other coments received during the
public comrent period, the Navy and EPA have selected Alternative 3, with the treatnent plant |ocation
limted to Area A as requested during the comment period. Oher comrents and the associ ated responses of the
Navy and EPA are described bel ow after a brief discussion of comunity involvenent to date.

B. COMWMUNI TY | NVOLVEMVENT TO DATE

In July 1989, NAWC prepared a draft Comrunity Relations Plan for RI/FS activities. Community relations
activities to date have been conducted in accordance with this plan. These activities have included regul ar
Techni cal Review Committee/ Restoration Advisory Board meetings with |ocal officials, comunications with the
medi a and the establishment of information repositories.

The Navy and EPA established a public comment period from Septenber 1, 1994 to Septenber 30, 1994 for
interested parties to comment on the Proposed Plan, the Rl Report, the FFS Report and ot her docunents
pertaining to OU-3. These and all other docunents considered or relied upon during the final remedy

sel ection process for QU3 are included in the Adninistrative Record, which has been in two infornation
repositories accessible to the public since the beginning of the public comment period for Q3. A public
neeting was held at McDonal d El ementary School, Street Road, Warm nster, Pennsylvania on Septenber 8, 1994 to
present the RI/FFS Reports and Proposed Pl an, address concerns, and accept both oral and witten coments for
the QU3 final renedy. Approximately 40 people attended this neeting.



Thi s Responsi veness Sunmary, required by CERCLA, provides a summary of citizens' comments identified and
recei ved during the public comrent period and the responses of the Navy and EPA to those comments. All
comrents recei ved by the Navy and EPA during the public comrent period were considered by the Navy and EPA in
selecting the final renedy for QU 3. Responses to these comments are included in the section bel ow.

C SUMVARY OF COMMENTS RECEI VED DURI NG PUBLI C COMMVENT PERI GD AND COMMENT RESPONSES

Comment s recei ved during the public comrent period regarding the final renedy for OJ 3 have been summari zed
bel ow with the responses of the Navy and EPA to these comments. The coments and associ ated responses have
been organi zed by subject category.

Renedi al Alternative Preferences

Coment  1: A nunber of witten and verbal comments expressed
a preference for Alternative 3. As noted above,
one commentor expressed a preference for
Alternative 3 with the condition that the
treatment systembe |located within Area A° No
preference was expressed for another alternative

Response: Based in part on these coments, the Navy and EPA
have selected Alternative 3, with the nodification
that treatnent shall be limted to Area A

Coment  2: Several commentors asked whether the treated water
could be spray irrigated, reinjected into the
groundwat er or trucked offsite for disposal

Response: Due to the fractured nature of the underlying
bedrock and the associated unpredictability of the
i mpacts of irrigation or reinjection, these
approaches were not considered. Trucking the
wat er offsite for disposal woul d be cost prohibitive

Coment  3: One conment or suggested the Navy consi der
reserving some (or all) of the treated water for
fire fighting purposes or for conmerci al
residential, recreational and/or industrial use.

Response: To assure that the renedy for OJ3 is inplenented
in atinely fashion, the Navy and EPA believe that
the treated water should at |east tenporarily be
di scharged to the planned surface water outfall.
However, the Navy will consider alternative nmeans
of managing the treated water in the future, as
necessary. The public may provide any further
coments on this matter through the Restoration
Advi sory Board for NAWC

Coment  4: Some comment ors expressed concern about the
quantity of water to be extracted and the
potential inpact of this extraction on water
supply wells in use.

Response: Wth the total groundwater extraction rate at Area
C estimated at 50 gallons per mnute (gpm, there
is little or no drawdown effect (or inpact)
projected for water supply wells currently in use

Coment  5: Questions were raised as to why the treated water
was bei ng conveyed to a location north of Bristo
Road and whet her the Navy woul d be di schargi ng
into the same |line that the Warm nster Mini ci pa
Aut hority discharges to.



Response:

The Navy plans to use its existing, permtted,
treat ed-wat er di scharge system which conveys the
treated water to the unnamed tributary of Little
Nesham ny Creek via an existing pipeline for

di scharge at a location north of Bristol Road.
The Warm nster Minicipal Authority wastewater
treatment plant |ocated further west on Bristol
Road al so discharges into Little Neshaniny Creek
but through a different unnamed tributary.

Remedi al Design and | npl enentation

Conment  6:

Response:

Coment 7:

Response:

Conment  8:

Response:

Several commentors questioned if the extraction of
contam nat ed groundwat er should begin if the
source of the contam nated groundwater has not
been identified and cl eaned up, and expressed
concern regarding a brownish tint in ponded water
near site 4.

Since contam nants from Area C have al ready
mgrated into the bedrock aquifer, punping and
treatment of the groundwater is required in any
case. To address buried waste at site 4, the Navy
i s conducting an Engi neering Eval uation and Cost
Anal ysis (EECA) to assess cl eanup opti ons.

Renedi ati on of the source at site 4 shoul d prevent
any additional contam nant migration to
groundwater fromthe buried waste. The Navy al so
pl ans to conduct a conplete investigation of any
surface water that may be inpacted by site 4 in
coordination with the EECA

A nunber of commentors wanted to know how t he 30
year treatnent period was arrived at.

Thirty (30) years is only an estimate of the
nunmber of years that may be needed to achieve the
groundwat er cl eanup goals. The actual nunber of
years will depend on the performance of the
extraction systemand will be established through
the Five-Year Revi ew process.

One comment expressed concern that the existing
pi pe carrying the treated water would not have
sufficient capacity.

Cal cul ati ons have been nade using standard

engi neering fornulas on the outfall pipe capacity.
Wth peak flows fromthe NAWC Sewage Treat nent

Plant and the new OJ 1/ QJ- 3 treatnent plants,

there is adequate capacity in the outfall pipe.

It is noted that the flows fromthe NAW Sewage
Treatment Plant will be di mi nishing as the Navy

rel ocates personnel from Warm nster to Patuxent River,



